From 1978 to 1997, the Bangladesh government hired and trained married women to provide family planning counseling and services to couples in rural households. At the peak of the program, a total of 28,000 of these "family welfare assistants" were working in hamlets throughout the country.* 1 By the early 1990s, evidence showed that doorstep service delivery had helped to increase family planning awareness, as well as the rate of method uptake and the continuity of method use, among rural couples. 2 Furthermore, by increasing access to reversible methods, the program helped to reduce the proportion of contraceptive users who adopted female sterilization 3 -a method that the government family planning program had heavily promoted. In areas where family welfare assistants had been trained to administer the injectable, the reduction in the reliance on sterilization was particularly pronounced and was also accompanied by a reduction in reliance on the pill. 4 Even so, overall pill use increased steadily following the initiation of doorstep delivery, with family welfare assistants providing nearly 85% of all pills dispensed in rural Bangladesh between 1978 and 1997. 5 Despite these successes, various studies identified shortcomings in the program. First, doorstep services did not include child or reproductive health care, in large part because a legacy of organizational problems had separated health care and family planning in the government ministry responsible for the program. 6 Second, health and social service training, and supervisory and management problems affected the quality of services in the program. Client surveys suggest that services unduly focused on particular contraceptive methods and often omitted health service needs. 7 And recent qualitative research suggests that operational problems have persisted, even after health sector reforms. 8 Third, some family welfare assistants focused on better-educated women; targeting uneducated or poor women would have been more effective. 9 Finally, the policy of reaching couples was implemented as outreach that focused on female clients rather than on couples. The exclusion of men constrained the range of services offered and reduced the efficiency of outreach efforts. 10 Whether doorstep service delivery affected women's autonomy and status is also unclear. Finding out the answer is important because Bangladesh is a patriarchal society, and Bangladeshi women have a lower status than do women in other Asian countries. 11 The low status of women in rural Bangladesh is detrimental to maternal and child health 12 -a finding that is consistent with research conducted elsewhere in South Asia, showing that women are more likely than men to contract infectious diseases. 13 The incorporation of gender equity into sexual and reproductive programs and the consideration of gender effects during program evaluation were emphasized in the International Conference on Population and Development in 1994. 14 Consequently, evaluation of the doorstep program shifted from the assessment of its effects on family 22 Given the decision to reinstitute doorstep service delivery and the lack of consistent evidence from qualitative studies on the program's social impact on women, we designed a quantitative study to assess the social effects of the scheme when it was fully operational. In this study, we used multiple linear and logistic regression techniques to examine the association between women's status and the number of visits that clients received from family welfare assistants.
From 1978 to 1997, the Bangladesh government hired and trained married women to provide family planning counseling and services to couples in rural households. At the peak of the program, a total of 28,000 of these "family welfare assistants" were working in hamlets throughout the country.* 1 By the early 1990s, evidence showed that doorstep service delivery had helped to increase family planning awareness, as well as the rate of method uptake and the continuity of method use, among rural couples. 2 Furthermore, by increasing access to reversible methods, the program helped to reduce the proportion of contraceptive users who adopted female sterilization 3 -a method that the government family planning program had heavily promoted. In areas where family welfare assistants had been trained to administer the injectable, the reduction in the reliance on sterilization was particularly pronounced and was also accompanied by a reduction in reliance on the pill. 4 Even so, overall pill use increased steadily following the initiation of doorstep delivery, with family welfare assistants providing nearly 85% of all pills dispensed in rural Bangladesh between 1978 and 1997. 5 Despite these successes, various studies identified shortcomings in the program. First, doorstep services did not include child or reproductive health care, in large part because a legacy of organizational problems had separated health care and family planning in the government ministry responsible for the program. 6 Second, health and social service training, and supervisory and management problems affected the quality of services in the program. Client surveys suggest that services unduly focused on particular contraceptive methods and often omitted health service needs. 7 And recent qualitative research suggests that operational problems have persisted, even after health sector reforms. 8 Third, some family welfare assistants focused on better-educated women; targeting uneducated or poor women would have been more effective. 9 Finally, the policy of reaching couples was implemented as outreach that focused on female clients rather than on couples. The exclusion of men constrained the range of services offered and reduced the efficiency of outreach efforts. 10 Whether doorstep service delivery affected women's autonomy and status is also unclear. Finding out the answer is important because Bangladesh is a patriarchal society, and Bangladeshi women have a lower status than do women in other Asian countries. 11 The low status of women in rural Bangladesh is detrimental to maternal and child health 12 a finding that is consistent with research conducted elsewhere in South Asia, showing that women are more likely than men to contract infectious diseases. 13 The incorporation of gender equity into sexual and reproductive programs and the consideration of gender effects during program evaluation were emphasized in the International Conference on Population and Development in 1994. 14 Consequently, evaluation of the doorstep program shifted from the assessment of its effects on family the Ministry of Health and Family Welfare issued a policy reinstating doorstep delivery, countering established loan and assistance agreements between the government of Bangladesh and the World Bank and other donors. 22 Given the decision to reinstitute doorstep service delivery and the lack of consistent evidence from qualitative studies on the program's social impact on women, we designed a quantitative study to assess the social effects of the scheme when it was fully operational. In this study, we used multiple linear and logistic regression techniques to examine the association between women's status and the number of visits that clients received from family welfare assistants.
METHODS

Data
The data for this study were drawn from the records of the 23 The MCH-FP Extension Project monitored contraceptive and reproductive behavior and contact with government health and family planning workers among a random stratified cluster sample of women in regions of Sirajgonj and Abhoynagar served by family welfare assistants. The original sample consisted of 5,600 rural women of reproductive age who were surveyed by trained interviewers every 90 days between 1982 and 1993. The interviewers collected information on women's background characteristics in 1982 (including husbands' educational level) and compiled longitudinal panel data on contraceptive use, the number of visits received from female welfare assistants in the past 90 days, and demographic events (such as births, deaths and migrations) since the last interview. 24 The project included two cross-sectional surveys that investigated women's autonomy and status within their households: the Women's Status Survey (WSS), conducted in 1988, and the In-Depth Survey (IDS), conducted in 1993.
Of the original sample, 602 women were displaced from their homes by severe flooding in 1988 and a further 1,215 left the study areas or were lost to the study during the 11 years of the longitudinal survey (e.g., because of migration or death) or did not participate in the WSS and IDS for these reasons or because of temporary absence. Hence, we analyzed data from the remaining 3,783 women.
Analysis
To analyze the relationship between exposure to family welfare assistants and women's status, we followed the methodology proposed by Balk, 25 using longitudinal data on doorstep visits from the recurring interviews and data on planning to the measurement of its impact on women's lives. However, studies on the program's social effects have so far reached contradictory conclusions.
A qualitative study conducted by Simmons and colleagues 15 in the Matlab project area concluded that doorstep delivery of services enhanced women's status. For example, family welfare assistants benefited directly from receiving cash wages, and indirectly from gaining mobility, prestige and authority from their work. In turn, the largescale deployment of female family planning workers changed people's perceptions of women's roles: Every hamlet in Bangladesh had a family welfare assistant acting as household visitor, adviser and confidante, clearly showing that women were employable, mobile, socially gregarious and autonomous, without depending on male partners or the extended family. Young female clients were particularly influenced by encounters with family welfare assistants. The program was thus characterized as having a "beyondsupply" social effect: 16 In addition to helping clients achieve control over their fertility-and therefore their lives 17 doorstep delivery provided benefits extending beyond those arising from the receipt of family planning services.
In contrast, qualitative work by Schuler and colleagues 18 found that recurring household visits might have inadvertently reinforced patriarchal customs of female dependency, seclusion and purdah. Although doorstep services were not shown to harm women's status, results suggested that they prevented improvements in women's status that might have occurred if female clients had been required to travel to a clinic. Obtaining services away from home could have exposed female clients to influences fostering independence, autonomy and mobility.
Other studies concluded that door-to-door outreach was no longer justifiable on demographic grounds. For example, some observers argued in 2000 that the culture of practicing family planning had become so ubiquitous in Bangladesh by the 1990s that doorstep services had become unnecessary. 19 Moreover, some family welfare assistants targeted higher-status women, hence departing considerably from the intended client coverage. 20 These findings suggested that providing family planning services at a static service delivery site would not affect contraceptive prevalence.
Prompted by these findings and by concerns about the cost of sustaining a large workforce of family welfare assistants, some donors cut support for the program and others called for the program to be discontinued. In 1997, the national provision of doorstep services ended, and each subdistrict health team received instructions to develop static community "satellite clinics" that provided basic health care and family planning services. 21 The Ministry of Health and Family Welfare continued to employ 23,500 family welfare assistants in these satellite clinics.
Despite the changes in central policy, some program managers continued to encourage staff to provide doorstep delivery, and some local officials and senior administrators continued to advocate such services on the grounds that they successfully promoted family planning. In women's status from the two cross-sectional surveys. We hypothesized that female clients who received more visits from the outreach workers were more likely than those receiving fewer visits to experience an increase in their status.
We used WSS and IDS data to determine clients' social status in 1988 and 1993, respectively. We assigned women a score of one (for high status) or zero (for low status) on each of 42 indicators (23 from the WSS and 19 from the IDS) and calculated the proportion of women with high status at the time of each survey. However, because the survey instruments used in the WSS and IDS differed, only four indicators were common to both. Therefore, we constructed two multivariate regression models: In the first, the dependent variable was the overall status score in 1993; in the second, it was the overall change in status from 1988 to 1993 for the four indicators common to the two surveys. Statistical analyses were performed with STATA, version 6.
A multiple regression approach allowed us to control for other determinants of women's status such as socioeconomic and demographic characteristics and previous contraceptive use. 26 We hypothesized that the background characteristics shown in Table 1 influenced women's status, contraceptive use and the interaction between the client and the service provider. We also hypothesized that bidirectional associations existed between contraceptive use and client-provider interaction, between women's status and client-provider interaction, and between women's status and contraceptive use.
Our first analysis used ordinary least-squares regression to examine the association between the number of visits a woman reported having received between 1988 and 1993 and her overall status score (range, 0-19) in 1993, which we calculated by summing her scores for the IDS indicators. Individual status indicators in the WSS were treated as independent variables to control for women's status in 1988. We also controlled for clients' background characteristics in 1982, the reported number of visits received between 1982 and 1988 (and thus the bias created by outreach workers' preference for visiting higher-status clients), and the number of times women were interviewed.* Regression coefficients were calculated before and after adjustment for clients' contraceptive use to examine if fertility regulation also influenced women's status.
Our second analysis used multinomial logistic regression to examine the association between the number of visits received and overall change in status from 1988 to 1993 for the four indicators that were common to the WSS and the IDS. For each indicator, women were assigned scores of +1, zero or -1 for an increase, no change or a decrease in status, respectively. We calculated the overall status change for each client by adding her four scores (range, +4 to -4). An overall positive score represented a higher status in 1993 and an overall negative score a lower status. Women with an overall score of zero were regarded as having the same status in 1988 and 1993. We examined the effects of the number of visits on the likelihood that a woman experienced an increase rather than no change in status and on the likelihood that she experienced a decrease rather than no change in status. We again controlled for background characteristics, women's status for the other indicators in 1988, visits received before 1988 and number of interviews, as well as contraceptive use before and during the study period. † Model parameters were computed using the generalized estimating equation method of Liang and Zeger. 27 
RESULTS
Sample Characteristics
As Table 1 shows, the study cohort and the original sample had similar background characteristics, such as mean age (29 and 30, respectively), mean years of schooling (1.5
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*In the first model, women's status at the end of the study period is repre-
, where w it = women's status score for indi- . †In the second model, the natural log of the ratio of the probability that a woman has an increased status (pY ai ) to the probability that she has an unchanged status (pY bi ) in 1993 compared with 1998 is represented by the K multinomial logistic regression equation ln(pY ai /pY bi ) = (α* + γ and 1.4 years) and husband's mean years of schooling of the two groups (3.0 each). The household economic status, as reflected by the floor area of the home and the proportion of women owning a radio, was also comparable, as was the proportion desiring no more children. Selection bias due to sample loss was therefore minimal. Although sample loss affected the proportion of women working outside the home-37% in the final sample vs. 26% in the original sample-this difference is unlikely to have changed the direction of the associations revealed by the regression analyses. On average, women in the study cohort received 17 visits from female welfare assistants between 1988 and 1993, or approximately one visit every three months. During this period, women reported in about one-third of the interviews that they practiced family planning.
In 1988, almost all of the 3,783 clients in the study cohort reported having permission to visit parents or relatives, approving of women who earn money at home or who own property, or being able to take trips away from home (97-99%, Table 2 ). Only small proportions had permission to earn money away from home (13%), decided whether to keep a child in school (17%) or whom or when their daughter should marry (15%), or had a say in how their husband's earnings were spent (7%). In 1993, most respondents reported having permission to leave the village to attend a health center or to see a movie (91-92%), and said they usually decided family size and timing of births (90-91%). In the six months before the survey, however, only 5% had actually left the village to see a movie, and 28% had done so to attend a health center. On the other hand, 94% reported having ever taken a sick child to the hospital by themselves, although only 35% said they had permission to do so. The mean total status score in 1993 was 11.0 (standard deviation, 3.2).
For three of the four indicators common to the two surveys, a larger proportion of women in 1993 than of those in 1988 had a high status score (Table 2) . One-fifth of respondents had a higher score in 1993 than in 1998 for the question on whether they were allowed to take a child to a hospital outside the village-that is, they reported being allowed to do so in 1993 but not in 1988 (Table 3) . Similarly, one-half reported in 1993 but not in 1988 that they were allowed to greet nonfamilial male visitors or go to the movies outside the village, and two-fifths that they could decide to see a doctor. Small proportions (0.3-10%) of women had lower status scores in 1993 than in 1988 on these four indicators, and 48-72% had no change in scores.
Multivariate Analyses
As we had hypothesized, contraceptive use-both before and during the study period-was positively associated with women's status in 1993 (Table 4 , page 142). In the analysis controlling for contraceptive use, the educational level of clients' husbands and the size of the home were negatively associated with women's status, whereas clients' education, working away from home and owning a tube well showed positive associations. Women with some educa- tion and a job outside the home are likely to be exposed to external, modern influences, and investment in a tube well for a safe water supply may indicate modern views of health and child welfare. Eight of the 23 status indicators in the 1988 WSS were positively associated with social status, suggesting that autonomy, authority, attitude toward independence, and mobility are valid indicators of women's status. Although we expected women of higher status in 1988 to be more likely than those of lower status to receive visits from family welfare assistants, visit selection bias was corrected for in the model, so the association between prior status and final status was independent of this bias.
All significant associations between women's status and 1988 status indicators and background factors (except husband's education) remained significant in the analysis that did not control for contraceptive use (Table 4 ). In addition, when contraceptive use was not controlled for, being able to travel to obtain a family planning method was linked with having a higher status, as was increasing exposure to family welfare assistants. This positive incremental effect of home visits on women's status could not be explained by the selectivity of outreach, thus supporting the hypothesis that household outreach fosters improved status for women. However, because this association was nonsignificant when contraceptive use was controlled for, the influence of outreach on women's status is attributable mainly to the effect of fertility regulation rather than to the effect of the social interaction during the visit. Still, we cannot rule out the indirect role of the contact between a client and a family planning worker on women's status in helping clients to adopt effective fertility regulation.
The results from the multinomial regression analyses shown in Table 5 indicate that only two background factors were associated with experiencing an increased or decreased status by the end of the study period: Women with husbands who had received a primary education were more likely than those with uneducated husbands to have a lower status in 1993 than in 1988. And clients from Abhoynagar were less likely than those in Sirajgonj to have an improved status.
The more visits that women received from family welfare assistants between 1988 and 1993, the more likely they were to experience an increase in status (relative to no change) during that period. In addition, the likelihood of increased status rose with the number of interviews during which women reported contraceptive use between 1982 and 1988. Neither factor was associated with decreased status (relative to no change).
To further examine the effect of contraception on women's status, we repeated the analysis with and without controls for contraceptive use (not shown). Comparison of these results showed that exposure to family welfare assistants had no effect on the likelihood of experiencing an increase or a decrease in status, other than through the indirect effects of visits on contraceptive use. Therefore, the impact of the doorstep delivery program on women's status derives mainly from its impact on fertility regulation; reduced unwanted fertility then likely contributes to an improvement in women's status.
Among the 1988 status indicators, being allowed to visit parents outside the village, having the authority to decide whether to buy medicine for a sick child and having a positive attitude toward women who decide on their or their child's medical treatment were related to having a reduced likelihood of experiencing an increase in status. In addition, having the authority to decide whether to buy medicine for a sick child was associated with having an elevated likelihood of experiencing a decrease in status (Table 5) . These findings are inconsistent with those reported by Schuler and colleagues, which suggested that household services may prevent improvements in women's status. 28 Their study collected qualitative data from 151 women and 139 spouses in six villages in northern and western Bangladesh served by a total of seven family welfare assistants. The sample was purposively selected to include relatively young, low-parity rural couples of low economic status who were practicing contraception. Selected households had at least one married woman aged 35 or younger with at least one living child; those with couples older than 35 or no couples younger than 35 were excluded, as were those with at least one acre of land. When we applied similar selection criteria to our analyses, results from the first regression model were comparable to those obtained by Schuler and colleagues (not shown), indicating that their study is biased by sample selection criteria.
Household Delivery of Family Planning Services and Women's Status
DISCUSSION AND CONCLUSION
Our analyses are based on the assumption that measuring the social impact of doorstep services requires statistical modeling of women's status in a large, random sample of women. After adjustment for clients' background characteristics, baseline status, previous visits received and visitation bias, results from our regression analyses support the hypothesis that the household service delivery program in rural Bangladesh leads to gender benefits. In addition, there is no evidence of detrimental gender effects from participation in the program.
Our study shows that use of doorstep family planning services is positively associated with women's status at the end of the study period, and an increasing number of visits is related to an improvement in status. However, gender benefits come from the program's impact on fertility regulation rather than directly from the social interaction involved in a household visit. Although these findings do not demonstrate direct "beyond-supply" social benefits, they suggest that encounters with family welfare assistants indirectly enhance the status of women by fostering reproductive autonomy.
In 1997, the Bangladesh Ministry of Health and Family Welfare abandoned the doorstep approach in favor of a passive approach using community clinics. Recent evidence has established that the fertility transition in Bangladesh has stalled, primarily because of a deterioration in the effectiveness of family planning. 29 The results of our analysis suggest that a deterioration in the effectiveness of fertility regulation may be accompanied by significant effects on women's autonomy, thereby offsetting gains in women's status that would arise if family planning needs were fully met.
In 2003, amid considerable controversy, the Ministry instituted a policy reinstating doorstep services. Given the results of this study, this policy shift can now be reviewed in light of the gender benefits that may arise from the resumption of doorstep service delivery. 
